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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a method of manufacturing silicone resin fine particles of polyorganosilsesquioxane 
having an average particle diameter of from 3 to 30 ^ with a good reproducibility, using a catalyst in high concentration, and 
efficiently manufacturing with an increased amount of organoalkoxysilane as a raw material. 

SOLUTION: The method of manufacturing spherical silicone resin fine particles comprises a hydrolysis condensation reaction by 
adding an organotrialkoxysilane and/or its hydrolysate or a partial hydrolysis condensation product to an alkaline aqueous 
solution having pH of 10.0 to 13.0. The aqueous alkaline solution contains ammonia and/or amines containing metal ions of from 
1 X 10-5 to 1 X 10-2 mol/l. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The manufacture approach of the spherical silicone resin particle which an alkaline water solution is a water solution of 
ammonia and/or an amine, and is characterized by containing a 1x10-5 to 1x10 to 2 mol/l. metal ion in the approach of adding 
organotrialkoxysilane and/or its hydrolyzate, and its partial hydrolysis condensate to the alkaline water solution of pH 10.0-13.0. 
performing a hydrolysis condensation reaction, and manufacturing a silicone resin particle. 

[Claim 21 The manufacture approach of a spherical silicone resin particle according to claim 1 that a metal ion is magnesium ion. 
[Claim 3] The manufacture approach of a spherical silicone resin particle according to claim 1 or 2 that an amine is a water- 
soluble monoalkyi amine. 

[Claim 4] The manufacture approach of a spherical silicone resin particle given in claim 1 whose mean particle diameter of a 
spherical silicone resin particle is 3-30 micrometers thru/or any 1 term of 3. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Reld of the Invention] This invention relates to the manufacture approach of a spherical silicone resin particle suitable as grant 
agents, such as the extensibility of grant agents, such as the slipping nature of synthetic resin, abrasion resistance, and optical 
difFusibility, the blocking tightness grant agent of plastic film, the slipping nature grant agent of rubber, the surface slipping nature 
grant agent of a coating agent, cosmetics, and a wax. surface slipping nature, and water repellence. and a polish nature grant 
agent of a cleaning agent. 
[0002] 

[Description of the Prior Art] The polyorgano silsesquioxane particle is used as grant agents, such as the extensibility of grant 
agents, such as the slipping nature of synthetic resin, abrasion resistance, and optical diffiisibility. the blocking tightness grant 
agent of plastic film, the slipping nature grant agent of rubber, the surface slipping nature grant agent of a coating agent 
cosmetics, and a wax, surface slipping nature, and water repellence, and a polish nature grant agent of a cleaning agent In order 
to give slipping nature and blocking tightness especially, the configuration is made suitable [ what has large particle diameter ] in 
the globular form. The various manufacture approaches of a polyorgano silsesquioxane particle are proposed conventionally. For 
example, a spherical particle cannot be obtained, although it is dropped agitating methyltrichlorosilane underwater, hydrolysis, the 
approach (the Belgium patent No. 572.412 ofFicial report) of carrying out a condensation reaction, and the ORGANO 
trichlorosilane are dissolved in a hydroxylation alkali solution, an acid is subsequently added and hydrolysis and the approach 
(JP.6-157759.A) of carrying out a condensation reaction are proposed. 

[0003] Although the ORGANO trichlorosilane is added in a hydrogen chloride saturated water solution and hydrolysis and the 
approach (JP,6-179751 A) of carrying out a condensation reaction are proposed, removal of a hydrogen chloride is complicated 
and there Is a problem that effectiveness is bad. 
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TECHNICAL RELD 



[Field of the Invention] This invention relates to the manufacture approach of a spherical silicone resin particle suitable as grant 
agents, such as the extensibility of grant agents, such as the slipping nature of synthetic resin, abrasion resistance, and optical 
diffusibility. the blocking tightness grant agent of plastic film, the slipping nature grant agent of rubber the surface slipping nature 
grant agent of a coating agent, cosmetics, and a wax. surface slipping nature, and water repellence. and a polish nature grant 
agent of a cleaning agent. 
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PRIOR ART 



[Description of the Prior Art] The polyorgano silsesquioxane particle is used as grant agents, such as the extensibility of grant 
agents, such as the slipping nature of synthetic resin, abrasion resistance, and optical diffusibility, the blocking tightness grant 
agent of plastic film, the slipping nature grant agent of rubber, the surface slipping nature grant agent of a coating agent* 
cosmetics, and a wax. surface slipping nature, and water repellence. and a polish nature grant agent of a cleaning agent. In order 
to give slipping nature and blocking tightness especially, the configuration is made suitable [ what has large particle diameter ] in 
the globular form. The various manufacture approaches of a polyorgano silsesquioxane particle are proposed conventionally. For 
example, a spherical particle cannot be obtained, although it is dropped agitating methyltrichlorosiiane underwater, hydrolysis, the 
approach (the Belgium patent No. 572.412 official report) of carrying out a condensation reaction, and the ORGANO 
trichlorosilane are dissolved in a hydroxylation alkali solution, an acid is subsequently added and hydrolysis and the approach 
(JP.6- 157759 A) of carrying out a condensation reaction are proposed. 

[0003] Although the ORGANO trichlorosilane is added in a hydrogen chloride saturated water solution and hydrolysis and the 
approach (JP,6-179751.A) of carrying out a condensation reaction are proposed, removal of a hydrogen chloride is complicated 
and there is a problem that effectiveness is bad. Add organotrialkoxysilane in the acidity or the alkaline water solution containing 
an ionic surfactant, and it hydrolyzes. 
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EFFECT OF THE INVENTION 



[Effect of the Invention] According to the manufacture approach of this invention, the spherical polyorgano sllsesquioxane 
particle whose mean particle diameter is 3-30 micrometers can be manufactured with the sufficient repeatability of particle 
diameter, and since the high-concentration catalyst is usable in that case, it is possible to make [ many ] the loadings of the 
organoalkoxysilane of a raw material and to manufacture them efficiently. 
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[Means for Solving the Problem] That is, in the approach of adding organotrialkoxysilane and/or its hydrolyzate. and its partial 
hydrolysis condensate to the alkaline water solution of pH 10.0-13.0, performing a hydrolysis condensation reaction, and 
manufacturing a silicone resin particle, an alkaline water solution is a water solution of ammonia and/or an amine* and this 
invention is the manufacture approach of the spherical silicone resin particle characterized by containing a 1x10-5 to 1x10 to 2 
mol/l. metal ion. 
[0009] 

[Embodiment of the Invention] This invention is explained in detail below. The spherical silicone resin particle of this invention is 
the so-called spherical particle of the polyorgano silsesquioxane which consists of R13Si03/2 unit R1 is a kind of the carbon 
atomic numbers 1 -20, or two sorts or more of monovalence organic radicals here. This for example 
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[Example] Next, this invention is not limited by these, although an example is shown and this invention is further explained to a 

detail. 

[0024] (Example 1) Electrical conductivity dissolved 18g of n butylamine in the 51. glass flask at 371 7g of ion exchange water of 
0.1 or less mS/m. and the water solution of pH11.7 was obtained. Furthermore. 0.077g (amount from which the magnesium ion 
concentration in a water solution becomes 1x10 to 4 mol/l.) of magnesium chloride 6 hydrates was taught, and temperature of a 
water solution was made into 20 degrees C. When methyl trimetoxysilane 765g was dropped over 7 hours, having agitated by 
aerofoil engine-speed 1 30rpm by *=Mnwc*, and keeping solution temperature at 5-20 degrees C, the aquosity dispersion liquid of 
silicone resin powder were obtained. Keeping solution temperature at 50-60 degrees C, It agitated for 1 hour and the reaction 
was made to end further after dropping termination. The obtained aquosity dispersion liquid were filtered with the pressure filter, 
it considered as the cake-like object of about 30% of moisture content, and this cake-like object was dried at 105 degrees C in 
the hot blast circulation dryer. The obtained dry matter was cracked with the jet mill, and silicone resin powder was obtained. It 
was 5.3 micrometers, when it vyas checked that it is a spherical particle when the obtained silicone resin impalpable powder is 
observed with an optical microscope, and the methanol was distributed and the mean particle diameter was measured using 
Granulometer 850 (product made from CILAS Alcatel). This result was shown in Table 1. 

[0025] (Example 2) 0.077g (amount from which the magnesium ion concentration in a water solution becomes 1x10 to 4 mot/I.) of 
magnesium chloride 6 hydrates in an example 1 was set to 0.77g (amount from which the magnesium ion concentration in a water 
solution becomes 1x10 to 3 mol/I.), and also the hydrolysis condensation reaction was performed like the example 1. The same 
approach as an example 1 estimated the obtained silicone resin impalpable powder, and the result was shown in Table 1. 
[0026] 
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ji/'^>-tf>x;u*>^ifi, #ij^:<^->x^u>7;i'+>ii' 
7xx;i/x— r-;i'X;i/3j^>g5Jte, a-:ti^y^y:^Ji'^ 
>»tfe. 7;i'+-;u:^75'W>;^;i'3^>S8^. 7;u=^>'i'v 
7xx;i.x— r-^i'v'XJi/^^Sift, v7;p^jpx;p*3 
A^g!tS. 7;u^jux;u*3Ai'gE«. ^'j^t:*^^ 
x5^U'>7;i'^r;i'X-T-;i/x;u*3/\i'gE:S> JgWSs 
#•J3^^•>xf^^>7;^^;^x— T'jPBfft*. n- 

7v;L'7SyK:S. 7;P^rx;i.aAi7gEi&, 7)V^)V^) 

yf&M.^ ifi^)yi-^yx.^\^y7)\'^)Vx.-7-)V*}ymM. 



( 5 ) 



Ail. =ey7A^)\^TS.>m.. ^/TJl^)l'7S.]^7S. 
[0 0 17] 2^^gq(C*5liT. *fiSJK4'C0W^®fStt«IJ(O 

jff*L<«o~i. oafi%T*-5. 

iJ-«?*iS-&i»^J!Hl7K5J-«?iHI^S-B-S<i:#«3ia!ettO~4 0 

@r-5b. Sit. 4 ot:±OiiiVi<i:fe^**JS**ec:b 20 

[0 0 18] *^B^tCt3l/iT. T;U*U147KSSaE4'-C:t 

30 

[0 0 19] *^?^fC:fetiT. T^U;^';!**^?^! 0 0 
tt 5 ~ 1 0 0 L < , 7)\^tl U ttTKSte 1 0 

0 aaseir *f b r s «ag6*j»T«*fig-r ^ -> u n - > 

**B<;iSb, 1 0 0««a5J:0#<f -StS^fflS** 

5-1 0 OSgSS** 

jif*L<. J;0»Sb<«l 0~5 OSSSCT^S, 
[0 0 2 0] *^H^lw*5ViT«. 7>IP*'Jtt7K^SeiC^ 40 
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7JU;^U14tJS»rS^H±-r. 2@5J-!li«ffi<!:;S:^S-e« 

[0 0 2 1] *^WC*30»T«. I>U7;H14=- 

T-i>S-t?L«e.<}ftlt*MitT*3< C<ii*WSb<. m 
TK^J'^i^'&K JS^^iS^? it« fe;* f' jbo^ % J; v» b . 

!j:>s*<s&n(SBett4»K*aAbT*inbTt)j: 

[0 0 2 2] :^^mz^^^X\t. ^en^I^l^v'Jn- 
5. ;iS:*5C<0IS, WiaStbTiDflftaJiTK. iSja5i-«. i§ 

fc. #^n^mia^*<««bT^i5«-&fctt, vx-yH 

[0 0 2 3] 

[0 0 2 4] (HEJfifi^i) 5'j-y h;KO:tf7:^79:^n 
Jr«at5^S*< 0 . 1 m S /mSATcO-l' :t >32lfe* 3 7 
1 7 g(Cn-y?;i'T5>l 8 gS^/»b, pHll. 

0. 0 7 7 g (*SSfitt"©^y^'>':7A-f :^>j8«*n 
X 1 O-'mo 1 /'J y Srttii*-. tK^JK 

©aas^& 2 0 r i bfc. mmmz^ o simm^ i 3 o r 

h'J^ hi»^>'->7>7 6 5 g*7^ra*»ttrjSTbfc<i: 

rfn^jm, Hc. ssa^s 0-6 o'ctc»^^t*ie). 1 

^W«IJ^bK^*<»iBS-e-fc. #Stl/t7Ktt^i-«JR*JD 
Ett)a«T?atiab, •&7Kfl*?j3 0«<Oir-:*^tt<^i:b, 
C<0^r-:1r«!»*S»a«ISR«««l+T? 1 0 S-CTlEJSIb 




9 

SGranulometer 850 (CILAS AlcatelttS) Sr^t^TiBI 

[0 0 2 5] 2 ) nmm i »c:tett^it{tvi/^ 

i^r^ASTKSlitlO. 0 7 7 g {7K«§?ei'<^>Vi^^v-'J'A 
-f^>iBai*n X 1 O-'mo 1/U-;/ hJl'iJatSS) * 
0. 7 7g (7K^Jg4'<^vy^>":7A'f X 
lO 'mo 1 /U-v h;Ui?S:S«) ibfcHfittllSS^Jl 

[0 0 2 6] (nasfisj 3 ) mmm i cisttsa^e^s 

**0. lmS/m£;T®'r*>32tft*3 7 1 7 g^J;t^ 
n-3^5";i'7'S>l 8 gSStte^ftd^O. ImS/m 

eAT<0< :*->32^7K3 7 12 g*3 J:^^ n -^o fc;;UT S 

[0 0 2 7] (USStJil 4 ) *Sg0iJ 1 ^«fi.e^fl[ 
*i0. lmS/m£(.T«)-f:i->32tft7K3 7 1 7 gtsiOt 
n-:/5^;PT5>l 8g*«^G««*«0. ImS/m 
EilTOT'f 3j->3S^7K3 7 12 gi^^^n -^>^)\^TS. 

[0 0 2 8] (IIM«s|5) 5 U h;K0:^77,7 77.n 
icm^e^SA* 0 . 1 m S /m{y.T<75'f :t >3S^7K 3 0 
7 8g. T>^:-7* (2 8%) 7 2g*^<»b, pH 
1 1. 8©*fiSSg*»fc. SC. mf^if^->'t7A6 7l^ 
fOi^O. 0 6 3 g (*^?K1iOjg*:dn X 1 O-'mo 1 

/'J hji^t^s^a) *ftii«-> 7K^a?«ias?&2 o*c 

.kL-fc. ISiMStCj:OSlHl^&l 3 0 r pmTtti^L-. 
->7>1. 3 5 0 g*7I^W*HtTSrTLfct;i5>''J 
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$e»c«!a€5 0-6 o'cic«-6;te*«e., i^raaj^L 

i^«j3 OJitO-ir-^^^^^i^iL. C(Oir-:^^tt#»«|^®a^ 
ffi:fll^4>-Cl 0 5*CeoiaST?ft«bfc. »6nfc<6jBi!» 
* i? X h 5 L , V U a - >«l!St&**#fc. 

[0 0 2 91 Ittmtl 1 ) I^!I5«>I 1 tC:fe(t'5«^kTiy:?i 
10 >":7A6*lD!»«aSllOU;i*^t3fcfl&tt5lffi«»J 1 

LTffofc, #?,n;t->'J:!->«fl&»*&5l5SrSIJfiei|l 

[0 0 3 01 (it$Stm 2 ) ^i(iS«ll 5 \Z^l,-f^mif7if^ 

iimmizLxwmi^itmm^mnzmLft. 

[0 0 3 1] {it«tm 3 ) *JSfiaJ 1 C*3tt?>^^f7y^ 
i^OlK&Hi^^O . 0 7 7 e (^^^^^ro^S^U X 1 
O-'mo 1 /'J -y h;Pi:?5:-5») *15g (*^JKtfi<^ 
20 mmti2x 1 O 'mo I -y hJUiiU^m) tUfeftfi 

[0 0 3 21 (iijfi<aj©iie«) ^mm i ~ 5 n, *f8 

30 TI/^S. Jtt!^0l]l~2«^S'f^>^iseffl-&flC. v-'J 
[0 0 3 31 

mi] 



II 



( 7 ) 
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S IE ffl 


1 


It 1 


t « 




No. 


1 


2 


3 


4 


5 


1 


2 






765 


765 


765 


765 


0 


765 


0 






0 


0 


0 


0 


1350 


0 


1350 






0 


0 


23 


0 


0 


0 


0 






18 


18 


0 


0 


0 


18 


0 






0 


0 


0 


23 


0 


0 


0 




T>«-r* (2896) 


0 


0 


0 


0 


72 


0 


72 




MffC 1 s • 6HtO 


0.077 


0.77 


o.an 


0.077 


0.063 


0 


0 






3717 


3717 


3712 


3712 


3078 


3717 


3078 




11.7 


11.7 


11.8 


11.8 


11.8 


11.8 


11.8 




IX 10-* 


1x10-* 


1x10-* 


1x10-* 


1x10-* 


0 


0 




«tt 




«« 








9» 




5.3 


fi.7 


4.3 


6.0 


5.7 


1.6 


1.3 



[0 0 3 4] 



20 



